In this sequel, the numerical solution of nonlinear two-point boundary value problems (NTBVPs) for ordinary di erential equations (ODEs) is found by Bezier curve method (BCM) and orthonormal Bernstein polynomials (OBPs). OBPs will be constructed by Gram-Schmidt technique. Stated methods are more easier and applicable for linear and nonlinear problems. Some numerical examples are solved and they are stated the accurate ndings.
Introduction
In this paper, the following NTBVPs are considered 
where f ∈ (C[a, b] × R , R) is a nonlinear function, la, ma, l b , and m b are given positive constants and ka, k b are given constants. We consider the above NTBVPs which occur in applied mathematics, theoretical physics, engineering, control and optimization theory. By various researchers, different numerical methods have been proposed. Among these are the Adomian decomposition method (ADM) [1] , He-Laplace method [2] , Homotopy perturbation method (HPM) [3] . There are many methods for solving of twopoint boundary value problems ODEs.
Additionally, many papers stated the BCM. In Ref. [5] , authors utilized the BCM for solving delay di erential equation (DDE) and optimal control of switched systems numerically. In Ref. [6] , authors stated the utilization of BCM on some linear optimal control systems with pantograph delays. For solving the quadratic Riccati di erential equation BCM is utilized (see Ref. [7] ). In Ref. [8] Finally, Section 5 will give a conclusion brie y.
Problem statement
Our strategy is utilizing BCM to approximate the solutions y(x) where y(x) is given below. De ne the Bezier polynomials of degree n over the interval [x , x f ] as follows:
where h = x f − x , and
is the Bernstein polynomial of degree n over the interval [x , x f ], ar represents the control points. Suppose that M B is the coe cient matrix of Br,n(x), r = , , . . . , n, where M B (i, j) is the coe cient of the B i,n (x) with respect to the monomial x j− , then by Eq. (3) one may have
The convergence of this method is proven where n → ∞ (see [9] ). Now, we de ne the residual function over the interval [x , x f ] as follows
Orthonormal Bernstein polynomials of arbitrary order
In this section, OBP is constructed. For arbitrary n, Eq. (6) can be obtained by induction. Now, let n = , for simplicity
where OB i (i ≥ ) can be obtained from Gram-Schmidt orthonormalization technique
then the following OBP is considered as
by substituting Eq. (7) in Eq. (4), we can continue the stated algorithm for solving NTBVP.
Numerical examples
Now, some numerical examples of NTBVPs are stated to illustrate BCM. All results are obtained by utilizing Maple .
Example 1.
First, the following NTBVP is considered (see [4] )
Applying the proposed technique with n = , one may have
where the obtained error is zero. The graphs of approximated and exact solution y are plotted in Figure 1 .
Example 2. Second, one may solve the Example 1 by OBP.
Let n = , we can obtain easily the following results (see Table 2 ). these results can be obtained by OBP method.
Example 3. Third, the following NTBVP is considered (see [4] ) .
where the obtained error is stated in Table. 3 for n = and n = . This shows that the error should decay as n increases. The graphs of approximated and exact solution y are plotted in Figure 2 . 
Conclusions
This paper deals with the approximate solution of NTBVPs via BCM and OBP. The unity of the function of orthogonality for Bernstein polynomials (BPs) and the simplicity of applying BPs are great merits that make the technique very attractive and easy to use. Illustrative examples are solved to express the validity and applicability of the proposed methods. The approximate solution is coming very close to the exact solution.
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